Abstract
Results
Five hundred eleven (89%) students reported that the opportunity to present an error to a patient increased their confidence about discussing this issue with patients, and 537 (94%) students reported that they strongly agreed or agreed that the standardized patient and feedback exercise was a useful learning experience. A total of 535 before and after questionnaires were used in the analysis. A comparison of before and after questionnaire data revealed statistically significant increases in the self-reported awareness of students' strengths and weaknesses in communicating medical errors to patients (p Յ .01).
Conclusion
These findings suggest that awareness about patient safety and medical error can be increased and sustained through the use of an experiential curriculum, and the students rated this as a valuable experience.
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Intheyearssincethereleaseofthe
Institute of Medicine (IOM) 1 report, To Err is Human: Building a Safer Health System, in November 1999, there has been a dramatic increase in the number of articles in the medical literature on patient safety and medical error. There has not been the same explosion of publications on educating medical students about these issues although the education of physicians beginning in medical school has been increasingly advocated. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] From the early 1980s, the literature has included observations of trainees in relation to medical errors, 14 -20 anecdotes involving medical students and residents, [21] [22] [23] [24] [25] [26] [27] [28] and a few interviews and surveys. 29 -33 However, this literature rarely offers specifics on how this teaching should be done. In fact, commenting on progress made and improvements still needed in the years since the IOM report, Timothy Flaherty, MD, chairman of the Board of the National Patient Safety Foundation, noted in an interview that medical education is an area where patient safety has not made any dramatic improvements. 34 In addition to the rapidly expanding literature on safe practice, there has been much activity by the federal and state governments, industry pressure (e.g., The Leapfrog Group 35 ), and new regulation (e.g., the National Patient Safety Goals of the Joint Commission on Accreditation of Health care Organizations ͓JCAHO͔ 36 ) for actively addressing medical errors and unsafe practices. We found it surprising that the literature much less frequently addresses the education of medical students on patient safety, even training on the basics of the JCAHO's National Patient Safety Goals. With the exception of anecdotal reports of teaching activity 37, 38 we found very few published reports of specific curricula on medical error in undergraduate medical education. 39 -41 There are a multitude of reasons to encourage explicit teaching about patient safety, most importantly the prevention of error and improved quality of care for the patient. Five other motivations point to the need for medical schools and residency programs to integrate education about patient safety and medical error into their training. First, the health effect on society of medical errors is huge and merits dedicated time in the curriculum.
42,43 Second, academic medicine lags far behind other health care and regulatory bodies such as the JCAHO, the National Quality Forum, and many state governments 44 and should be leading efforts to address patient safety problems. 45, 46 Third, medical schools should address the concerns of patients and the public, many of whom want physicians to handle errors and disclosure differently. [47] [48] [49] Fourth, physicians report that more training in how to handle errors is necessary, including ways to constructively heal themselves and colleagues after making an error. 50 Finally, there is a need to decrease the emotional and cultural barriers in medicine, to address the "hidden curriculum" in medicine, and to facilitate a change in the culture. Such motivations raise many obstacles, not the least of which is the physician's fear of malpractice, 51, 52 threats to the autonomy of the profession, reluctance to apply systems theory, 53 the lack of expert faculty, 54 and the competing demands on today's practitioners and medical educators.
In July 2000, the Department of Family Medicine at New York Medical College (NYMC) in Valhalla, New York, integrated into its required third-year clerkship a curriculum to introduce students to avenues for communication about medical errors, to expose them to the prevalence and origins of errors, and to increase awareness of the physician's responsibility for patient safety. Standard methods of evaluation were incorporated from the start of the program to evaluate its effectiveness in raising students' awareness of patient safety and to determine the curriculum's value. In this article, we present an evaluation of the first three years of this curriculum and discuss patient safety education.
Method

Participants
In 2000 -01, 2001-02, and 2002-03, a total of 572 third-year medical students at NYMC were required to complete and evaluate the curriculum during their four-week family medicine clerkship. We sought and were exempted from IRB approval.
The curriculum
In early 2000, we developed a curriculum to raise awareness about medical errors and patient safety and provide students with practice in an essential skill (i.e., communicating an error to a patient and/ or family). We chose to focus on thirdyear students because we assumed some clinical experience was needed to understand and incorporate this awareness. With only limited time available in our four-week family medicine clerkship, we sought to create a curriculum that might improve the attitudes and skills of medical students more than their knowledge base.
The four-hour curriculum had three parts: an introductory lecture/discussion, brief required readings, and a videotaped simulation with a standardized patient. The students received verbal and written feedback, but were not graded.
A family physician presented the onehour didactic in an interactive format to a group of 12-24 third-year students during the orientation to the family medicine clerkship. The didactic included a discussion of a medical error, physicians' reactions to an error, and the epidemiology of medical errors. We used the definition of error proposed by Wu et al: "a commission or an omission with potentially negative consequences for the patient that would have been judged wrong by skilled and knowledgeable peers at the time it occurred, independent of whether there were negative consequences." 55, p. 770 In the third year of the curriculum, we added two components to the didactic: the National Patient Safety Goals from the JCAHO 36 and the Agency for Healthcare Research and Quality Morbidity and Mortality Rounds on the Web. 56 We distributed three to six articles from a list that was updated annually and that most recently included a one-page commentary on the IOM's To Err is Human 53 ; an article about how errors happen, written by a medical student 26 ; and an article that included specific considerations when disclosing an error to a patient. 55 Each student participated in a videotaped simulation where an outpatient error was acknowledged and discussed with a standardized patient. The three-hour exercise accommodated four students at a time with two standardized patients and one family medicine faculty member. Beginning with a 20-minute orientation to the case material, the faculty member also provided a review of basic communication skills, techniques for delivering "bad news," 57 and suggestions for discussing an error with a patient or a patient's parent. Two different cases were used each session; the scenarios were outpatient errors that could plausibly be made by a medical student. Each student then had a ten-to 15-minute videotaped encounter with the standardized patient. The student was asked to incorporate basic interviewing skills as well as specific tasks related to discussing the error, including apologizing for the error, taking responsibility for the error, admitting they did not know something, and making attempts to reestablish trust with the patient. This encounter was followed by a small-group feedback session lasting about two hours that included the four students, the two standardized patients, the family physician, and the behavioral medicine faculty. As each video was reviewed, students were encouraged to give feedback to each other as well as to offer commentary on their own interaction with the patient. The standardized patient gave both verbal and written feedback to each student. In both this session and in the initial didactic, the family medicine faculty member frequently told of his or her own experiences in making and disclosing errors.
Outcome measures
All 572 students were asked to complete the same seven-item questionnaire (see Table 1 for items) on awareness of strengths and weaknesses both at the start of the clerkship and after the videotape feedback session. Students gave responses to the statements using a five-point scale (1 ϭ extremely aware; 5 ϭ not at all aware). We asked the students to complete the questionnaire on the first day of the clerkship just prior to the didactic presentation and discussion of medical errors and again after completion of the videotape and feedback session that is always part of the fourweek clerkship. We matched all responses using the last four numbers of the student's social security number.
In addition, we asked each student to complete a 13-item evaluation of the curriculum at the end of the videotape feedback session (see Table 2 for evaluation statements). Finally, we forwarded a 12-item anonymous, followup questionnaire to all students approximately two to eight months after their family medicine clerkship that asked about the students' experience with medical errors since their clerkship. We also followed the results of a single question on the Graduation Questionnaire (GQ) of the Association of American Medical Colleges (AAMC) that relates to a prescription error. 58 
Data analysis
We compared responses to each statement in the before and after questionnaires using the Wilcoxon signed-rank test for matched data. We present the data from students' evaluations and follow-up questionnaires as numbers and percentages.
Results
For the analysis of the before and after questionnaires we removed respondents who had missing data on either questionnaire. The remaining 535 respondents were distributed among the study period as follows: 2000 -01 (n ϭ 180), 2001-02 (n ϭ 178), and 2002-03 (n ϭ 177). A comparison of the mean scores from the before and after questionnaires by academic year is shown in Table 1 .
We used responses from all 572 students' forms in the analysis of the evaluations; nonresponses are noted for each item (see Table 2 ). In the students' evaluations of the patient safety curriculum after the videotape exercise, 511 (89%) students agreed or strongly agreed that "the opportunity to present an error to a patient increases my confidence about discussing this issue with patients." On the same evaluation, the didactic session "provided a good introduction to the issue" according to 470 (82%) students; however, only 331 (58%) agreed or strongly agreed that "the readings provided on this issue were helpful." Finally, 537 (94%) students reported the standardized patient exercise to be "a valuable LEARNING experience."
The response rates for the follow-up questionnaire were 42% (82/193) for 2000 -01, 36% (68/188) for 2001-2002, and 82% (157/191) for 2002-03. We do not have an explanation for the markedly high response rate in the third year. A total of 307 students, out of 572 students who participated in the curriculum, responded to the follow-up questionnaire. Eighty-four percent (259/307) of respondents who completed the follow-up questionnaire reported that they strongly agreed or agreed that they had an increased awareness of errors in medicine, with 67% (207/307) reporting strong agreement or agreement that they were more aware of patient safety issues. Only 9% (29/307) noted "the issue of medical errors has been formally addressed in my other third year clerkships." Twentyeight percent (85/307) had "witnessed a colleague make a medical error" often or very often; 17% (53/307) had themselves "made a medical error" often or very often in the course of other clerkships. Seven percent (21/307) reported having "discussed an error with a patient or a patient's family." Ninety-seven percent (297/307) agreed or strongly agreed that "it is important to teach students about medical errors," with 87% (267/307) agreeing that "the third year is the more appropriate time to discuss medical errors."
Finally, we examined another potential measurement of the change in students' confidence regarding error in medicine. Every spring, most fourth-year medical students in the United States answer the AAMC's GQ. 59 The results are provided to each school with a comparison to the national average. In 2001, all graduating students began responding for the first time to the statement, "I am confident that I have the appropriate knowledge and skills to discuss a prescription error I made with a patient," using a five-point Likert scale (1 ϭ strongly agree, 5 ϭ strongly disagree). Because the 2001 graduating class at NYMC did not participate in the curriculum, but all subsequent classes did, we chose to follow the responses of the students in our study and the national average.
The national average remained unchanged at 1.9 during 2001-04, but the first NYMC student class to participate in our curriculum improved in their assessment of their confidence to discuss a prescription error with the patient. The average response of the NYMC students to this statement in 2001 was 2.1, and the averages in 2002, 2003, and 2004 were 1.7, 1.8, and 1.7, respectively. 58 We also examined trends in the other interviewing questions on the GQ to try to determine if there was some larger unknown change happening to NYMC students, but we found no trend. While this is only one question, and a shift of 0.3-0.4 on a five-point Likert scale is of unclear clinical significance, it does suggest that NYMC students who participated in the brief curriculum expressed increased confidence in discussing a prescription error with a patient when asked 12-24 months after the curriculum. It should be noted that fourth-year students nationally expressed a surprisingly high level of confidence in this area and this confidence remained unchanged over a period in which so much changed in the patient safety and error disclosure movement.
Discussion
The limitations of our study include the single institution focus, the before and after questionnaire design, and the selfreport follow-up. For several reasons, we believe our findings can be generalized to other medical schools that do not have formal patient safety curricula: undergraduate medical education tends to have a similar structure across the United States, our class size is large (190 ........................................................................................................................................................................................................................................................................................................... per year) and includes students from around the country; and finally, our students' clinical work takes place in multiple and varied teaching settings, making it less likely that our students are unique or uniquely trained. The findings from our before and after questionnaires would have been strengthened with the inclusion of a control group of students from either our own or one or more other institutions. This was not financially feasible; however, a randomized controlled trial of an educational intervention should be considered in future research. The selfreport follow-up suggests an effect among respondents but does not account for students who did not respond.
In spite of these limitations, our findings suggest that education about patient safety and medical errors can be successfully implemented and maintained in undergraduate medical education. While a relatively small number of students reported that they themselves discussed an error with a patient, it is important to note that we told them that it was not a medical student's responsibility to do so. A brief, experiential educational intervention was shown to increase and sustain awareness of patient safety issues and medical error disclosure to patients.
We believe that this brief curriculum may work because it allows for instruction on many levels. First, students were required to actively practice and then review their own performances in the disclosure of an error with a patient. Most students were successful in honestly disclosing the error, taking responsibility, and apologizing for the error. Many students were relieved after participating in the curriculum, commenting that it was not as bad as they had expected. Second, faculty members modeled discussing medical errors as an integral part of practicing medicine. The students hear the faculty member's own experiences in the matter, and they prepare how they may intervene with the patient. Third, the students' witnessed a forum where faculty encouraged disclosure of individual and system vulnerabilities and gave a human context to the issues. Fourth, professional responsibility and ethics were reinforced and demonstrated in the faculty feedback to the videotapes. Finally, a small-group process of reviewing the videotapes and offering feedback allowed students to begin a dialogue with colleagues about how they managed the disclosure of an error.
Much of the content of a curriculum about medical errors and patient safety is best suited to experiential teaching methods such as standardized patients and simulators. In the literature, simulations have been advocated for potentially improving safety performance or patient safety. 59, 60 An additional factor in the success of our curriculum was the participation of a stable cadre of committed faculty who were willing to disclose their own experiences with medical errors in practice and openly and frankly discuss the issue with medical students. Such faculty role models discuss not only the knowledge and skills required for safe practice, but also demonstrate the attitudes required.
In addition to an initial curriculum like ours, other useful methods for teaching about patient safety and medical errors include case-based conferences like Grand Rounds and Morbidity and Mortality review improved to incorporate explicit discussion of error and systems, [61] [62] [63] or even a Patient Safety Conference. 64 However, curricula on patient safety should not be primarily delivered through lecture-discussion and large-group formats. Methods must be used which facilitate self-reflection and mindfulness, discussion of feelings, 65 acquisition of specific skills in many specialties, and improvement in communication skills not only with patients but also with nurses, other health care professionals, and physicians throughout the hierarchy. Specific teamtraining skills 2 are essential in settings like intensive care units, operating rooms, and emergency departments; improved skills in teamwork may also become essential in many other settings and specialties, including primary care. 66 The ideal educational strategy with regard to patient safety would be to view the entire undergraduate curriculum as an opportunity to teach students how to prevent mistakes in clinical practice. Many in medical education believe this teaching already occurs; however, the standard approaches to error prevention and response to errors in medicine are not consistent with the methods used in high-reliability organizations. Some authors advocate a more fundamental restructuring of medical education to improve quality of care and to establish a safety culture in medical education. 45, 67, 68 Short of these systemic endeavors, "one small but very visible step would be for educational leaders to introduce the subject of error prevention and patient safety into undergraduate and postgraduate medical curriculums and examinations." 4, p. 583 As Timothy Flaherty, MD, has noted, "until you change the tests, you don't change the curriculum." 34, p. 3 Beyond that initial step, the best methods of incorporating specifics about safe practice into medical education have not been clearly identified although some groups have delineated goals and objectives, the content, domains, and the competencies needed.
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